Introduction
The Stanford Linear Accelerator Center1 is now in its third year of operation of the 20 GeV linear electron accelerator.
The experimental physics program presently underway will exploit the usefulness of the facility for many years, Thereafter, to keep up with demands of physics research, the accelerator should be upgraded 0 This could be accomplished by converting the accelerator to a 100
GeV machine by taking advantage of basic properties of superconducting microwave cavities. 2 The great advantages of the resulting superconducting accelerator would be its higher maximum energy and its capability of operating at a higher duty cycle. Such an accelerator would have a profound impact on the methods and costs of high energy physics research. It should be noted, however, that no authorization for the conversion of the present accelerator exists and no specific date for the submission of a conversion proposal has been set, although a preliminary feasibility study has been underway for some time.
The helium refrigeration system required for a 100 GeV superconducting accelerator would be the largest known system of its kind. Its cooling capacity would be 14.2 kW at the operating conditions of 1.85'K and 14.82 torr using the tentative parameters which have been adopted. The capacity
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-l- (Submitted  to Cryogenics  and Industrial  Gases) would be 47 times that of the largest system existing today which is installed at the Hansen Laboratories at Stanford University. 3 The magnitude of the project is aptly illustrated by the 14.2 MW operating power and the 450,000 liters of liquid helium required to fill the dewars.
.
Accelerator Complex
The existing facilities would be used for the 100 GeV accelerator. The present accelerator and its related equipment are located in two parallel housings, one above the other as shown in There would be 16 refrigeration stations, 16 vacuum pumping stations and one compressor station. Figure 7 is an isometric drawing of a system serving two typical sectors, Fifteen would be operating. One would be on standby.
Purified helium from the compressor station would be supplied to the refrigeration stations located in the Klystron Gallery. At each sector refrigerators supply 1.85'K liquid helium to the dewars. The vaporized helium then is recovered and compressed to 1.5 atmospheres by the vacuum pumps and returned to the compressor station. At the compressor building, the helium is compressed to 12.0 atmospheres to complete the cycle.
System Components
The helium refrigeration system represents an approach using state-of-theart components Q Even within these bounds it offers a wide selection of cycle variations and system component sizes. The determination of the optimum balance of cost and reliability then becomes the basis for establishing the system component design criteria.
Except for sectors one and two, there would be one refrigeration station each for two sectors with a combined rating of 1,000 watts. At sectors one and two, an additional system would be provided to assure continuous operation of these sectors which are critical to the operation of the accelerator. Temporary shutdown of the refrigeration system in other sectors would not necessitate shutting down the entire accelerator. The refrigeration system would also provide helium gas for the 70°K dewar shield system. The shield refrigeration requirement is approximately 1.3 kW for two sectors.
Each sector would have an independent set of first-stage vacuum pumps.
The remaining stages would be combined for two sectors.
The vacuum pumps will compress the helium gas from 10 torr to 1.5 atmospheres in five stages of compression.
The compressor station would be located at the midpoint of the Klystron Gallery and would include three compressor units of which one will be standby.
Each unit would be rated for 18,000 SCFM at full load from an inlet pressure of A full-flow system of helium purifiers would be provided at the compressor station. The purifiers would be designed to provide ultra-high purity helium containing not more than 1.0 parts per million total impurities. In addition to these purifiers, there would be small purifier units in the low temperature sections of the refrigerators.
In the selection of the equipment and sizing of the system components no provision has been made for a higher refrigeration load, This is in accordance with the basic design parameters, The equipment selected would normally be specified to have an operating range which would include a 10% over-capacity for balancing the system. A higher load would require additional components operating in paral.lel.
Sys tern Operation
The refrigeration equipment would be designed to operate continuously for at least 5,000 hours between overhauls, repairs or routine maintenance. It will be necessary to establish an effective preventive maintenance program to assure continuous operation of the equipment.
Standby emergency power would not be provided for the refrigeration system.
During a failure or outage of the principal 220 kV power feeder line, the separate 60 kV standby line would supply the necessary power to operate at reduced loads,,
Power failures of both lines can be disregarded as its occurrence is extremely unlikely.
Future Research and Development
In addition to alternate system arrangements and component sizes, there are various cycles to select from and an almost infinite number of variations on the cycles. It is to be expected that during the period up to authorization the system will be changed in favor of lower cost and higher reliability.
'A major reason for a feasibility study at this time is the need for determining those technical areas in which significant research and development effort must be made which could lower the cost of the system. It appears that there are three areas which can be explored imnediately where significant progress could be made. One is the use of He3 in a portion of the system to take advantage of its higher vapor pressure. About 15,000 liters of gas at standard conditions would be required. Another prospect is the use of ejector expanders to reduce the number of vacuum pump stages. The third is the development of a booster pump to compress the cold return helium, preferably at temperatures below 80'K. Obviously these areas will be investigated as a part of our continuing feasibility study.
Cost Analysis
In any study of this kind the cost estimate plays a very major role in evaluating various alternates and making decisions. *The cost estimate for this system in the early stages was developed by the use of the six-tenths factor. 
